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A METHOD TO TRANSPORT AN INTERNET PACKET AND RELATED 

NETWORK ELEMENTS 

The present invention relates to a method to downstream transport an 
5 internet packet in a Generic Packet Radio System backbone network GPRS, and 
to a method to upstream transport an internet packet in a Generic Packet Radio 
System backbone network GPRS, and to a gateway support node, o serving 
support node and a radio network controller which ore realizing the above 
method and to a Generic Packet Radio System backbone network GPRS that 

10 comprises such a gateway support node, a serving support node and a radio 
network controller. 

Such a method with related devices and Generic Packet Radio System 
backbone network are already known in the art. Indeed, GPRS Generic Packet 
Radio System defines a new mobile packet switched service in Universal Mobile 

15 Telecommunication Standard, shortly UMTS. With GPRS Generic Packet Radio 
Systems the mobile subscriber gets Internet and intranet access from his mobile 
GPRS terminal. This mobile abstraction is achieved in the Universal Mobile 
Telephone Standard UMTS core by tunneling the internet packets of the mobile 
terminal on top of the Internet Protocol by using the GPRS Tunneling Protocol 

20 GTP. 

The current GPRS specificatian of the 3^ Generatior) Partnership 
Project 3GPP with reference "3GPP TS 23,060'' uses two Internet Protocol levels: 

a) The transport Internet Protocol level olso called the GPRS Generic 
Packet Radio System backbone network that handles all the core network mobility 

25 aspects for the end-user. If a user changes its location e.g. in the event of hand- 
over, the destination address of the internet packets at this tronsport level are 
also changing to this new location. 

b) The user plane level comprises all the internet packets such as e.g. 
Hypertext Transfer Protocol HTTP packets, that are exchahged between the end- 

30 users. 
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The GPRS Tunneling Protocol GTP runs between these two Internet 

Protocol IP layers, 

GPRS Tunneling Protocol GTP itself consists of two sub-protocols: 
1 } GTP-U User plane that is used to tunnel the end-user's IP packets 
5 2) GTP-C Control plane that is the signaling protocol corresponding 

to the GTP. 

Hereby an Internet Packet being destined to a mobile terminal is 
transported over the Generic Packet Radio System backbone network either 
downstream from o gateway support node via a sen/ing support node to a radio 

10 network controller or vice versa upstream from the radio network controller via 
the serving support node to the gateway support node. As it is known, to a 
person skilled in the art, such an internet packet comprises in its internet packet 
header a destination address field in order to forward the internet packet at the 
user plane level to its destination i.e. beyond the gateway support node to the 

15 radio network controller link. Hereby, the destination address field of the header 
comprises the internet protocol address of the terminal for whom the internet 
packet is destined* 

It has to be explained that the existing Generic Packet Radio System 
GPRS stack comprises at the transport layer: — - 

20 - In the overhead: the associated bytes of the Internet Protocol and of 

the User Data Protocol, plus the associated bytes of the GPRS Tunneling Protocol 
GTP, which is installed on top of again the associated bytes of the Internet 
Protocol and User Data Protocol or Transmission control Protocol; and 
- In the paylood: the data to be transported, 

25 At the User Plane Level, either the known Internet Protocol Version 4 or 

the Internet Protocol Version 6 is used. The Internet Protocol Version 4, shortly 
IPv4^ comprises 20 bytes. Whereas the Internet Protocol Version 6, shortly IPv6, 
comprises 40 bytes. When looking at the IPv6 evolution of the protocol, the 
overhead of IPv6 gets worse being compared to the IPv4 protocol. Indeed, the 

30 overhead of an IPv6 internet packet comprises 40 bytes, which is Iwice the size of 
an IPv4 internet packet. 
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Now, in UMTS Release 5, Internet Protocol multinr»edia on top of GPRS 
is introduced by using for the user plane level the Interne?! Protocol Version 6 
IPv6. 

When looking to e.g. a typical Voice over Internet Protocol VoIP 
5 packet, a codec sample of more or less 30 bytes is transported over Real Time 
Protocol RTP over User Data Protocol UDP over Internet Protocol which all 
together comprises 60 bytes. If such a packet is tunneled over the Internet 
Protocol IPv6 by using GPRS Tunneling Protocol, the overhead becomes larger 
than 300%. 

10 Indeed, the information to be transported is encapsulated in an 

Internet Protocol packet, either with an IPv4 pocket-header or and IPv6 packet- 
heoder. This global packet receives for the transportation over the Generic 
Packet Radio System GPRS backbone network a heoder of the User Data Protocol 
over GPRS Tunneling Protocol and again on Internet Protocol Version 6 header. 

15 This is shown in Figure 1 that will be explained more in detoil in a further 
paragraph. 

In this way, the existing GPRS protocol stack becomes very inefficient 
in terms of overhead due to the double IP layers in the Generic Packet Rodio 
System backbone network. 

20 An object of the present invention is to provide a method to 

downstream transport an internet packet in a Generic Packet Radio System 
backbone network GPRS according to claim 1 which has not the above 
drawback, and to provide a method to upstream transport an internet packet in a 
Generic Packet Radio System backbone network GPRS occording to claim 2 

25 which has not the above drawback, and to provide a gateway support node 
according to claim 9, a serving support node according to claim 1 1 , and a radio 
network controller according to claim 10 which ore realizing such a method and 
which don't have the above drawback, and to provide a Generic Packet Radio 
System backbone network GPRS according to claim 12 that comprises such a 

30 gateway support node, such a serving support node or such a radio network 
controller ond that does not hove the above drawback. 
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According to the inv««7fion, this object i$ achiev 3d due to the fact that 
instead of using the GPRS Tunn&yng Protocol for the tran rportcrtion of the uaer- 
plone packets, the internet pcickete ore directly tramportet at the tramport kiyer 
by rneons of the intiod^icKeft ef wi ocMviMs extension hec ier. Hereby the r^eed 
for a s€f)arcite Internet Pratao^ kiyer m compt^ }mfy eKm^maled j\e. no 

need anynwre for the o^whmmA iMtng inlricMiuceid hfih& Q ^ TuruneHng Pretoeel 
over User Dcato Pfetocol wmr ftedi lintemel ftrof ocol« The b »(ulmn n&dtuces heraby 
fha overhec^ of the tnte^ne* ft^^ DsPto ^mlKs^ ever t^he 

Turmetiif^ Pra^teii^ tea^ 

Q^rtarkr Pm^s^ %8^R9ft (AsasAili»ng» «k«lw^ to ^ uK^iSKMDm mm 

e M MViPte «»» Mira» # Hire 

SMaiseel: 
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25 i^msmii^. 

eseMwae feeei«^ lii(nijli»i^«gfMto^ 



36 mM^riteM 



rax re9u de : dz d ziibtioei 



- 5 - 

radio network controller executes with its fourth transforming means a step of 
transforming of the backbone header ogain into the header; and with its second 
extracting meons a step of extracting from the address extension header the 
address of the terminal and inserting the address of the terminal again in the 
5 header of the initial Internet packet in order to enable further forwarding of the 
internet packet to the terminal according to the address of the terminal in the 
header. 

The different described steps are executed in tfje opposite direction in 
the event of transporting the internet packet upstream from a terminal over the 
10 GPRS backbone network to a destined terminal. According to this way, the radio 
network controller transforms with its third transforming means the header with a 
backbone header and inserts with its second inserting means in the backbone 
header the address of the serving support node which on its turn will insert in the 
backbone header the address of the gateway support node. After each 

15 respective insertion, the internet packet is fonvarded according to the address 
being included in the backbone header. In order to remember the address of the 
terminal, again the extra steps are executed to keep the c^ddress of the terminoL 
Therefor^ in the upstream direction, the radio network controller comprises with 
its second comprising means an address extension header in the internet packet. 

20 The address of the terminal is inserted by means of the second extension 
inserting means of the rodio network controller in this address extension heoder. 
Upon reception of the global packet by the goteway support node, the goteway 
support node transforms again the backbone heoder wjth the original header 
format and extracts the address of the terminal by means of its first extracting 

25 means from the address extension header in order to be inserted in the 
destination address field of the header of the internet packet. Hereby the internet 
packet is enabled to be forwarded to the destined terminat again according to 
the internet address in its destination field of its header. 

A first remark is that the obove different troinsforming steps being 

30 executed by the different transforming means, means that the format of the 
resp>ective headers are interchanged. As an example, in the event when a 
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header is transformed by a backbone header, is the structure of the header 
according to its defined Internet Protocol Version transformo^d with the structure of 
the backbone header which is determined according to o defined version of the 
Internet Protocol for the GPRS backbone transportation. Together with such a 
5 transformation, particular values comprised in predefined fields of one or the 
other header format must be taken over by the other format during this 
transformation. This will be explained in more detail in a further paragraph- 
It has to be remarked that the destined terminal in the downstream 

scenario con be implemented ♦ by a- mobile terminal iri the access network 

10 whereas the destined terminal in the upstream scenario might be implemented by 
any IP aware node e.g. a mobile terminal, a Personal Cpmputer or a Internet 
Protocol Server, 

As already explained above, the actual preferred implementation of 
the internet protocol being used over the Generic Packet Rodio System backbone 
15 network, either in downstream direction or upstream diriection, is the Internet 
Protocol Version 6. Hereby the backbone header takes th^ format of an Internet 
Protocol Version 6 header. This is described in claim 3. 

Furthermore, the internet protocol being transported used outside the 
^ Generic" Packet Radio system backbone network i.e. for downstream transporting 
20 of the internet packet from the radio network controller to the terminal or for 
upstream transporting the internet packet from the gateway support node to the 
terminal, can be implemented by either the Internet Protocol Version 6 or the 
Internet Protocol Version 4. This is described in claim 4 and claim 5, respectively. 

It has to be explained here that in the eventlof using the Internet 
25 Protocol Version 6 as well outside as over the GPRS backbone network, the step 
of transforming the header into the backbone header and the step of 
transforming the backbone header into the header becomes a step of merely 
equalizing both header definitions since they already hove the same format. This 
is described in claim 4. 
30 Furthermore in the event when outside the GPRS backbone network 

the Internet Protocol Version 4 is used in over the GPRSR backbone network the 
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Internet Protocol Version 6 is used, the step of transfornming the header into the 
backbone header and the step of transforming the backbone header into the 
header becomes a step of mapping, respectively, the Internet Protocol Version 4 
header format onto the Internet Protocol Version 6 header format and vice versa. 
5 Furthermore it has to be explained that in the event when the internet 

protocol being used over the Generic Packet Radio System backbone netv/ork is 
implemented by the Internet Protocol Version 6 ond v/hen the internet protocol 
being used outside the Generic Packet Radio system backbone network is 
implemented by the Internet Protocol Version 4, the implementation of the 

10 extension header and the insertion of the address of the terminal in the created 
e)ctension header can be implemented according to different ways. Three 
preferred implementations are described below. 

In claim 6 a first possible implementation is described. Herein, the 
method further comprises defining the address extension header as an Internet 

15 Protocol Version 4-address extension header being referred to in the backbone 
header of the Internet packet. Furthermore, during the transformation step, an 
Internet Protocol Version 4 source address of the internet packet is also inserted 
in this address extension header. 

Claim 7 describes that the method further comprises defining the 

20 oddress extension header as an Internet Protocol Version 6 address extension 
header whereby during the step of transforming the header into the backbone 
header also an Internet Protocol Version 4 source address of the internet packet 
is mapped and inserted in a source field of an Internet Protocol Version 6 header 
of the internet packet i.e. the backbone heoder. 

25 A third possible implementation is described in cloim 8. Herein the 

method further comprises defining the address extension header as on Internet 
Protocol Version 6 address extension header and during the step of transforming 
the header into the backbone header also an Internet Prot<:>cot Version 4 source 
address of the internet packet is mopped and inserted in- the Internet Protocol 

30 Version 6 address extension header. 
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Finally it has to be remarked that in the ev<$nt of using Internet 
Protocol Version 4 at the User plane level, it might be required that also extra 
fields of the original Internet Protocol Version 4 packet has to be comprised in the 
address extension header in order to be reminded and fo be extracted for use 
5 upon delivery at the border of the GPRS backbone network. This is dependent of 
the way how the tronsformotion of one header format into the other heoder 
format is implemented. 

It is to be noticed that the term 'comprising', used in the claims, should 
not be interpreted as being limitative to the means listed thereafter. Thus, the scope 

10 of the expression 'a device comprising means A and B' should not be limited to 
devices consisting only of components A and B. It means that with respect to the 
present invention, the only relevant components of the device are A and B. 

Similarly, it is to be noticed that the term 'coupled', also used in the 
claims, should not be interpreted as being limitative to direct connections only. 

15 Thus, the scope of the expression 'a device A coupled to a device B' should not be 
limited to devices or systems wherein on output of device A is directly connected to 
an input of device B. It means that there exists a path between an output of A and 
an input of B which may be a path including other devices or means. 

The above and other objects and features of the invention wilt become 

20 more apparent and the invention itself will be best understood by referring to the 
following description of an embodiment token in conjunction with the 
accompanying drawings wherein Pigure 1 represents o prior art Generic Packet 
Radio System backbone network and Figure 2 represent a Generic Packet Radio 
System backbone network according to the present invention. 

25 Referring to Figure 1, a prior art GPRS backbone network is shown. 

The GPRS backbone network comprises a gateway GPRS .support node GGSN, a 
serving GPRS support node SGSN and a radio network controller RNC. The 
gateway support node GGSN is coupled via the serving support node SGSN to 
the radio network controller RNC. 

30 It has to be remarked that between these three network elements 

different routers might be coupled. However/ this goes beyond the aim of this 
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invention and will not be described in detail. Furthermore, jhe gateway support 
node is coupled to an Internet Network (not shown) and: the radio network 
controller is coupled to an access network (not shown). Ini the access network 
one or nnore antennas, which ore coupled to the radio network controller, are 
5 providing access to the different mobile terminals. One of these mobile terminals 
is shown in Figure 1 as terminal T. 

As alreody described obove, with GPRS, the mobile user gets access 
to the Internet with a mobile terminal T. 

However, between the different GPRS backbone ellements, the existing 

I 

10 GPRS protocol stack tunnels every Internet Protocol application packet on top of 
an Internet Protocol. The top layer is called the User layQr or also called the 
application layer. The lower layer is called the transport layer and handles all the 
mobilit/. Between these two layers a GPRS tunneling prti^tocol - user plane, 
shortly GTP-U, tunneling protocol is used. 

15 This existing protocol stack is very inefficient in terms of overhead due 

to these double Internet Protocol layers. Indeed, every Internet Protocol packet at 
the application layer is tunneled on top of Internet Pr^jtocol in the GPRS 
backbone. 

This is shown in Figure 1 , The gateway support hode GGSN receives 
20 an Internet Packet e*g. according to the Internet Protocol, Version 4, from an 
Internet network. This packet is shown in Figure 1 with its header IPv4-H and its 
poylood P, This header IPv4-H of the internet packet comprises the internet 
packet destination address i.e. the internet address of the defined terminal T in a 
special field called the destination address field of the internet packet. 
25 The gateway support node GGSN encapsulates, this packet with the 

GTP-U protocol overhead UDP/GTP ond in order to transport this packet over the 
GPRS backbone network, the packet receives again an Intertiet Protocol overhead 
i.e. shown as IP-H. Since this packet needs to be transporte^l to the serving GPRS 
support node SGSN, the gateway GPRS support node determines according to 
30 forwarding information of a forwarding table an GPRSl. - Internet Protocol 
oddress of the serving support node and inserts this in thfe header IP-H of the 
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global packet. According to the internet destination oddr^^ss of the serving GPRS 
support node, the packet is forwarded to the serving GPRS.support node. 

Upon reception of the packet by the serving GPRS support node 
SGSN, the serving GPRS support node determines according to forwarding 
5 infornnation in forwarding tables the internet address of the radio network 
controller RNC, This GPRS-IP destination address of the radio network controller 
is inserted in the destination field of the header of the packet i.e. the IP-H header. 

According to the internet destination address of the radio network 
controller, the packet is fonA/^arded to the rodio network controller, 

10 The radio network controller RNC restores thd packet in its original 

form i.e. the IP-tronsport loyer header IP^H is removed and the UDP/GTP 
overhead is removed. Hereby the originol packet con be further forwarded to the 
terminal according to the address of the terminal in the d«&stination address field 
of the header lPv4-H of the original internet packet. 

15 The transportation of an internet packet from* the terminal T to the 

Internet Network over the GPRS backbone network is executed in the opposite 
way as described above. This means that the radio network controller 
encapsulates the original packet with on UDP/GTP overhead and a IP-H header 
of the transport layer. The . packet is forwarded according to -the. respective 

20 destination addresses in the header of the IP-H header from the radio network 
controller via the serving GPRS support node to the gateway GPRS support node. 
Upon reception of the encapsulated packet the gateway GPRS support node 
removes the respective headers in order to forward the internet packet according 
to its original form. 

25 When looking to the created overhead of the original internet packet, 

it becomes clear that, and especially as explained above, in the event when the 
Internet Protocol Version 6 is used for the transport layer, the overhead of the 
total package i.e. (IP-H 4- UDP/GTP + IPv4^H) being cornpared to the real data 
to be transported i.e. P becomes too big ond hereby very inefficient. 

30 In order to improve the efficiency of the overhead, versus the to be 

transported data^ the present invention eliminotes the use of the GTP-U and 
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transports the user-plane packets directly at the transport layer by introducing on 
address extension header. This will become more clear in the following 
paragraphs. 

Referring to Figure 2, o GPRS backbone network according to the 
5 present invention is shown. The GPRS backbone network comprises a gateway 
GPRS support node GGSN being coupled via a serving GPRS support node 
SGSN to a radio network controller RNC, 

The above remark concerning the comprised routers olong the GPRS 
backbone path is also, valid. _in .this GPRS backbone network of Figure 2. 
10 However, in order not to overload the Figure^ these routers and e.g. antennas 
ore not shown. 

The working of the different network elements according to the present 
invention in accordance with its telecommunication environment that is shown in 
Figure 2 will be explained by means of a functional description of the different 

15 blocks shown therein. Based on this description, the practical implementation of 
the blocks will be obvious to a person skilled in the art and will therefor not be 
described in details. In addition, the principle working of the method for use in a 
GPRS bockbone network to transport on internet packet being destined to a 
terminal will be described -in further-detail. - — _ ■ 

20 The gateway GPRS support node GGSN, the serving GPRS support 

node and the radio network controller according to the present invention, are 
comprised in o Generic Packet Radio System backbone network to downstream 
transport and to upstream transport an internet packet being destined to a 
terminal T, respectively, from this gateway GPRS support node GGSN via the 

25 serving GPRS support node SGSN to the radio network controller RNC, and from 
the radio network controller RNC via the serving GPRS support node SGSN to the 
gateway GPRS support node GGSN. 

It is preferred for the description of this embodiment to define the 
Internet Protocol outside the GPRS backbone network as the Internet Protocol 

30 Version 4 and to define the header format of the backbone header according to 
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the Internet Protocol Version 6 and to define the format for the address extension 
header according to the Internet Protocol Version 6. 

As described above, the internet packet comprises a destination 
oddress field In its header, called IPv4-H, that comprises the Internet address IP-T 
5 of the terminal T. This is shown in Figure 2 as IPv4-H(IP-T). The internet packet 
is either transmitted downstream from the gateway GPRS siipport node towards 
the radio network controller or either transmitted upstream from the radio 
network controller towards the gateway GPRS support node. In the downstream 
direction, the terminal T whereto the internet packet is destined, is implemented 

10 by o mobile terminal of a user. In the upstream direction, the terminal T whereto 
the internet packet is destined is implemented by e.g. an other mobile terminal, a 
Personal computer, a Server or any other IP-aware-network element. 

The gateway support node GGSN comprise* for the event of 
downstream transporting of the internet packet : 

15 - first transforming means TRANS! enabled to transform the header 

lPv4-'H of the received internet packet into a backbone header IPv6-H which is 
used to transport the packet over the GPRS backbone network; and 

- first inserting means INSl enabled to inserrf in the destination 
" address field an address of the "sen/irt^^ TKe oddress of the serving 

20 support node is determined according to forwarding information of o forwarding 
table. 

- first forwarding means FORWl to forward the: internet packet from 
the gateway GPRS support node GGSN to the serving GPRS support node SGSN 
according to a respective address in the backbone header being the address of 

25 the serving GPRS support node tP-SGSN and to enable thereby the sending GPRS 
support node SGSN to forward the internet packet to the radio network controller 
RNC; and 

- first comprising means CGMPRl to comprise in the internet pocket 
an address extension header EXT; and 

30 - first extension inserting means EXTJNSl to insert in the address 

extension header EXT the destination address of the terminal IP-T and the source 
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address of the terminal IP-T. Hereby the destination address of the terminal IP^T 
and the source address of the terminal IP-T are reminded during the different 
forwarding steps. Also the radio network controller RNC is enabled hereby to 
recuperote the terminal address i.e, the destination address and to further 
forward the internet packet to the terminal T accordingly. 

Furthermore, the gateway GPRS support node GGSN comprises for 
the event of upstream transport of the internet packet: 

- second transforming means TRANS2 to transform the backbone 
header format lPv6-H again into the header format I.Pv4-H of the internet packet; 
and 

- first extracting means XTRACTl to extract from the address extension 
header EXT the IPv4 destination address and the IPv4 source address of the 
terminal IP-T and to insert these addresses again, respectively, in the destination 
address field and the source oddress field of the header of the internet packet in 
order to enable further forwarding of the internet packet to the terminal T 
according the address of the terminal IP-T in header. 

The radio network controller RNC comprises for the event of upstream 
transport of said internet packet: 

- third transforming means TRANS3 to transform the header^, format 
of the internet packet IPv4-H into the format of the backbone header IPv6-H ; 
and 

- second inserting means INS2 to insert in this bockbone heoder IPv6- 
H an oddress of the ser/ing support node SGSN. This address is determined 
according to forwarding information of a forwarding table; and 

- second forwarding means FORW2 to foi-word the internet packet 
from the radio network controller RNC to the serving support node SGSN 
according to a respective address in the backbone header being the address of 
the serving support node and to enable thereby the serving support node SGSN 
to forward the internet packet to the gateway support node GGSN; and 

- second comprising means COMPR2 to comprise in the internet 
packet an address extension header EXT; and 
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- second extension inserting means EXTJNS2 to insert the address 
extension header EXT the address of the destination address! field i.e. the terminal 
address IP-T and the address of the source address field. Hereby the oddress of 
the terminol IP-T is reminded during the different forwarding steps. The 

5 reminded address in the extension header also enables the gateway support 
node GGSN to recuperate the address of the terminal IP-T qnd to further forward 
the internet packet to the terminal (T). 

The radio network controller RNC comprises for the event of 
downstreom tronsport of the internet packet: 
10 . fourth transforming means TRANS4 to transform the format of the 

backbone header into the format of the header of the original internet packet; 
ond 

- second extracting means XTRACT2 to extract from the address 
extension header EXT the address the terminal IP-T and the jsource address. The 

15 add ress of the terminal is again inserted in the header Ipv4-H of the original 
packet whereby further forwarding of the internet packet to the terminal T 
according to the address of the terminal IP-T in the header, is enabled. 

The serving GPRS support node SGSN comprises as well for the 
downstream transport as for the upstream transport of the- iraternet packet: 

20 - third inserting means INS3 to insert, upon recieption of the internet 

packet, in a backbone header of the packet, for the event of downstream 
transport of the internet packet (IP), an address of the racfio network controller 
RNC; and for the event of upstream transport of the interrjet packet on address 
of the gateway GPRS support node GGSN. Both addresses are determind 

25 according to forwarding information of q forwarding table; and 

- third fonvarding means FORW3 to forward the internet packet 
according to the respective address in the backbone header. This address is in 
the event of downstream transport of the internet packet the internet address of 
the radio network controller RNC and in the event of upstream transport of the 

30 internet packet the internet address of the gateway GPRS su|j)port ,node GGSN. 
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It has to be reminded here that the in the event of another 
embodiment wherein both Internet Protocol heoder formats (outside and over the 
GPRS backbone network) should be defined occording to the Internet Protocol 
Version 6, the above described transformation steps are becoming a merely 
5 equalization of the definitions for both formats i.e. format of header and format 
of backbone header. Indeed^ for such a network, the header of the original 
internet packet is in fact not changed during this transformation step. The 
principle working is in such a case is reduced to the insertion and extraction of 
the terminal destination address in the extension header and the respective 

10 insertion of the different GPRS backbone network elements in the backbone 
header in order to transport the packet over the GPRS backbone network. 

Hereafter a the principle working of the method according to the 
invention for use in a GPRS backbone network to transport on internet packet 
being destined to a terminal will be described in detail. 

15 Presume that an internet packet is received by the gateway support 

node. This packet is destined for the mobile terminal T, at the foot of Figure 2^ 
and comprises in a special destination address field of its header the internet 
address of the terminal T. The internet packet is to be dcnvnstream transported 
over the GPRS backbone network/ . . ^. 

20 The gateway support node GGSN executes first the following steps: 

- transforming the header of the internet packet with a backbone 
header; and 

- keeping the address of the terminol IP-T by comprising in the 
internet packet on address extension header EXT; and 

25 - inserting in the address extension header EXT the address of the 

terminal IP-T; and 

- inserting the source address of the header IPv4-H into the address 
extension header EXT; and 

- inserting in the backbone header lPv6-H an internet address of the 
30 serving GPRS support node SGSN; and 
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- foiv/arding the internet packet after these Insertion steps from the 
gotewoy GPRS support node GGSN to the serving GPRS support nod© SGNS 
according to the respective address in the backbone header. 

The sen/ing GPRS support node SGSN executes hereafter the foilowing 

5 steps: 

- inserting in the bockbone header IPv6-H an internet address of the 
radio network controller; and 

- forwarding the internet packet after this insertion step from the 
serving GPRS support node SGNS to the radio network controller RNC according 

10 to the respective address in the backbone heoder IPv6-H. 

Finally the radio network controller RNC executes the following steps: 

- replacing the backbone header with the original header format; and 

- extracting from the address extension header EXT the reminded 
destination address of the terminal IP-T and the reminded source address of the 

15 original JPv4-H for insertion of it again in the original header whereby a 
forwarding of the internet packet to the tern-iinal T according to the address of the 
terminal IP-T in the header is enabled. 

Presume thot the terminal T generates a reply whereby an internet 
packet is received by the radio network controller in order to be upstream 
20 transported over the GPRS backbone network. This packet is destined for the 
mobile terminal T, at the top of Figure 2, comprises in a special destination 
address field of its header IPv4 H the internet address of the terminal IP-T. 

The radio network controller RNC executes first the following steps: 

- transforming the header IPv4-H into a backbone header IPv6-H; and 
25 - reminding the address of the terminal IP-T by comprising in the 

internet packet an address extension header EXT; and 

- inserting in the addresis extension header EXT the address of the 
terminal IP-T; and 

- inserting in the address extension header EXT the source address of 
30 IPv4-H;and 
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- inserting in the backbone header IPv6-H on internet address of the 
serving support node SGSN; and 

- forwarding the internet packet after these insertion steps from the 
serving support node SGNS according to the respective address in the backbone 

5 header IPv6-H. 

The serving GPRS support node SGSN executes hereafter the following 

steps: 

- inserting in the backbone header lPv6-H an internet address of the 
gateway GPRS support node GGSN; and 

10 - forwording the internet packet after this insertion step from the 

serving GPRS support node SGNS to the gateway support node GGSN according 
to the respective address in the backbone header IPv6-H. 

Finally the gatewoy GPRS support node GGSN executes the following 

steps: 

15 - transforming the backbone header IPv6-H with the original header 

format lPv4-H; and 

- extracting from the address extension heoder EXT the reminded 
address of the terminal IP-T and the reminded source address of the header lPv4- 
H of the original packet for insertion of it again in the oHginal header whereby a 

20 fopvvarding of the internet packet to the terminal T according to the address of the 
terminal IP-T in the header is enabled. 

It has to be remarked that although in the above description of the 
GPRS backbone network the transportation is explained under the assumption 
that the original packet is a Internet Protocol Version 4 packet, the originol packet 

25 might be as well an Internet Protocol Version 6 packet. It has to be remarked that 
A further remark is that although in the above described embodiment 
the source address of the original internet packet in the header IPv4-H is stored, 
in order to be reminded during transportation, into the oddress extension header 
EXT, this place is only mentioned as a matter of preferred embodiment. Indeed, 

30 the above description might be adapted in order to insert the source address of 
the original internet packet into another field such as e.g. the Internet Protocol 
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Version 6 backbone header of the global packet, for being reminded during 
transportation. 

Furthermore, it is also cleor that the Internet Protocol Version which is 
preferred for the description of this particular embodiment i.e. JPv6 Internet 
5 protocol is no limitation to the present invention. Indeed, other suitable internet 
Protocol Versions might be as well used to implement the backbone header 
according to the present invention. 

A final remark is that embodiments of the present invention are 
described above in terms of functional blocks. From the functional description of 
10 these blocks, given above, it will be apparent for a person skilled in the orf of 
designing electronic devices how embodiments of these blocks can be 
manufactured with well-known electronic components. A detailed architecture of 
the contents of the functional blocks hence is not given. 

While the principles of the invention hove been described above In 
15 connection with specific apparotus, it is to be clearly understood that this 
description is made only by way of example and not as a limitation on the scope 
of the invention, as defined in the appended claims. 
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CLAIMS 

1, Method for use in a Generic Packet Radio System backbone 
network to downstream transport an internet packet being destined to a terminal 
(T) from a gateway GPRS support node (GGSN) via a ser/ing GPRS support node 
5 (SGSN) to a radio network controller (RNC), said internet packet comprises a 
header that comprises an address (IP-T) of said terminal (T), characterized in 
that said method comprises the steps of: 

- transforming said header of said internet packet into o backbone 
header, by said gateway GPRS support node (GGSN); and 

10 - inserting in a said backbone header by said gjciteway GPRS support 

node (GGSN) and said serving GPRS support node (SGSN), respectively, an 
address of said serving GPRS support node and an address of said radio network 
controller; and 

- forwarding said internet packet after each said insertion from said 
15 gateway GPRS support node (GGSN) via said serving GPRS support node (SGNS) 

to said radio network controller (RNC) according to a respective address in said 
backbone header; and 

- keeping said address of said terminal (IP-T) during said forwarding 
by comprising by said gateway GPRS support node (GGSN) in said internet 

20 packet an address extension header (EXT); and inserting in said address 
extension header (EXT) said address of said terminal (IP-T); and by said radio 
network controller (RNC) transforming again said backbone header into said 
header of said original internet packet and extracting, after said forv/arding, from 
said address extension header (EXT) said address of said terminal (IP-T) for 

25 insertion of it again in said header in order to enable foivrording of said internet 
packet to said terminal (T) according to said address of said terminal (IP-T) in 
said header. 

2- Method for use in a Generic Packet Rodio System backbone 
30 network to upstream transport an internet packet being destined to o terminal (T) 
from a radio network controller (RNC) via a serving GPRS support node (SGSN) 
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to a gateway GPRS support node (GGSN), said internet packet comprises a 
header that comprises an address (IP-T) of said terminol (T), characterized in 
that said method comprises the steps of. 

- transforming said header into a backbone header by said radio 
5 network controller (RNC); and 

- inserting in said backbone header by said radio network controller 
(RNC) and said serving GPRS support node (SGSN), respe^ctively, an address of 
said serving support node and an address of said gateway support node; and 

- forwarding said internet pocket after each said insertion from said 
10 radio network controller (RNC) via said serving GPRS support node (SGSN) to 

said gateway GPRS support node (GGSN) according to a respective address in 
said backbone header; and 

- keeping said address of said terminal (IP-T) during said forwarding 
by comprising by said radio network controller (RNC) in said internet packet an 

15 address extension header (EXT); and by inserting in said address extension 
header (EXT) said address of said terminal (IP-T); and by soid goteway support 
node transforming said backbone header again into said heoder and extracting 
from said extension header (EXT) after said forwarding said address of said 
terrhinal (IP-T) in order to be inserted again in said header and to enable further 

20 forwarding to said terminal (T) according to said address of said terminal (IP-T) in 
header. 

3. The method according to anyone of claim 1 and claim 2, 
characterized in that said method further comprises the steps of, respectively, 
25 downstreom. and upstream, transporting said internet packet between, said 
gateway GPRS support node (GGSN) via said ser/ing GPRS support node (SGSN) 
and said radio network controller (RNC) according to the Internet Protocol 
Version 6 whereby said backbone header is an internet protocol header 
according to the internet protocol Version 6, 

30 
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4. The method according to claim 3, characterized In that said 
method further comprises the steps of, respectively, downstream transporting said 
internet packet from said radio network controller (RNC) to said terminal (T) and 
upstream transporting said internet packet from gateway GPRS support node 

5 (GGSN) to said terminal (T) according to the Internet Protocpl Version 6 whereby 
said header is an Internet Protocol Version 6 header and whereby said step of 
transforming said header into said backbone header and said step of 
transforming said backbone header into said header becomes o step of 
equalizing both header definitions. 

to 

5. The method according to claim3^ characterized in that said method 
further comprises the steps of, respectively, downstream transporting soid internet 
packet from said radio network controller (RNC) to sajd terminal (T) and 
upstream transporting soid internet packet from gatewoy GPRS support node 

15 (GGSN) to said terminal (T) according to the Internet Protocpl Version 4 whereby 
said header is on Internet Protocol Version 4 heoder and whereby said step of 
transforming said header into said backbone header, and said step of 
transforming said backbone header into said header becomes a step of mapping 
one header format onto another header format. 

20 

6. The method according to claim 5, characterized in that said 
method further comprises defining said oddress extension header (EXT) as an 
Internet Protocol Version 4 address extension header being referred to in said 
backbone header of said internet packet and during said steps of transforming 

25 said header into said backbone header also inserting . an Internet Protocol 
Version 4 source address of said internet packet in said address extension header 
(EXT). 

7. The method according to claim 5, charqcterized in that said 
30 method further comprises defining said address extension header (EXT) as an 

Internet Protocol Version 6 address extension header and during said step of 
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transforming said header into said backbone header, also mapping and 
inserting an Internet Protocol Version 4 source address of said internet packet in 
a source field of said Internet Protocol Version 6 backbone header. 

5 8. The method according to claim 5, characterized in that said 

method fuHher comprises defining said address extension header (EXT) as an 
Internet Protocol Version 6 address extension header and during soid step of 
transforming said header into said backbone header also niapping and inserting 
an Internet Protocol Version 4 source address of said internet packet in said 
10 Internet Protocol Version 6 address extension header (EXT). 

9. A gateway GPRS support node (GGSN) in a Generic Packet Radio 
System backbone network to downstream transport and to upstream transport an 
internet packet being destined to a terminal (T), respectively, from said gateway 
15 GPRS support node (GGSN) via a serving GPRS support node (SGSN) to a radio 
network controller (RNC), and from said radio network cointroller (RNC) via said 
serving GPRS support node (SGSN) to said gateway GPRS support node (GGSN), 
said internet packet comprises a header that comprises an address (iP-T) of said 
terminal (T), charocterized in that said gateway GPRS support node (GGSN) 
20 comprises for the event of downstream transporting of said^ internet packet : 

- first transforming means (TRANSl) to transform said header into a 
backbone header; and 

. first inserting means (INSl) to insert in said* backbone header an 
address of said serving support node; and 
. . 25 _ - first forwording means (FORWl ) to forward sciid internet packet from 

said gateway GPRS support node (GGSN) to said sen/ing GPRS support node 
(SGNS) according to o respective address in said backbone header being said 
address of said serving support node and to enable thereby said serving GPRS 
support node (SGSN) to forward said internet packet to said radio network 
30 controller (RNC); and 
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- firsi comprising means (COMPRl) to comprise in said internet packet 
an address extension header (EXT); and 

- first extension inserting means (EXTJNSl) to insert in said address 
extension header (EXT) said address of said terminal (IP-T) thereby keeping said 

5 address of said terminal (JP-T) during said forwarding ond enabling said radio 
network controller (RNC) to recuperate said address of said terminal and to 
further forward said internet packet to said terminol (T) according to said address 
of said terminal (IP-T); 

and that said gateway GPRS support node (GG$N) comprises for the 
1 0 event of upstream transport of said internet packet : 

- second transforming means (TRANS2) to transform said backbone 
header into said header; and 

- first extracting means (XTRACTI) to extract from said address 
extension header (EXT) said address of said terminal (IP-T) and to insert said 

15 address of said terminal (IP-T) again in header in order to enable further 
forwarding of said internet packet to said terminal (T) according to said address 
of said terminal (IP-T) in said header. 

10. A radio network controller (RNC) in a Generic Packet Radio 
20 System backbone network to downstream transport and to upstream transport an 
internet packet being destined to a terminal (T), respectively, from a gateway 
GPRS support node (GGSN) via a serving GPRS support node (SGSN) to said 
radio network controller (RNC), ond from said radio network controller (RNC) via 
said serving GPRS support node (SGSN) to said gateway GPRS support node 
25 (GGSN), said internet packet comprises a header that comprises an address (IP- 
T) of said terminal (T), characterized in that said radio network controller 
(RNC) comprises for the event of upstream transport of said internet packet : 

- third transforming means (TRANS3) to transform soid header into a 
backbone header; and 

30 - second inserting means (fNS2) to insert in sqid backbone header an 

address of said serving support node ; and 
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- second forwarding means (FORW2) to forwqrd said internet packet 
from said radio network controller (RNC) to said serving support node (SGNS) 
according to a respective address in said backbone header being said address of 
said serving support node and to enable thereby said serving GPRS support node 

5 (SGSN) to forward said internet packet to said gateway GPRS support node 
(GGSN); and 

" second comprising means (COMPR2) to comprise in said internet 
packet an address extension header (EXT); and 

- second extension inserting means {EXT_INS2) to insert in said 
10 address extension header (EXT) said oddress of said terminal (IP-T) thereby 

keeping said address of said terminal (IP-T) during said fon//arding and enabling 
said goteway GPRS support node (GGSN) to recuperate said address of said 
terminal (IP-T) and to further forward said internet packet to said terminal (T); 
and that said radio network controller (RNC) comprises for the event of 
1 5 downstream transport of said internet packet : 

- fourth transforming means (REPL4) to transform said backbone 
header into said header; and 

- second extracting means (XTRACT2) to extract from said address 
extension header (EXT) said address of said terminal (IP T) and to insert said 

20 oddress of said terminal (IP-T) again in said header in order to enable further 
forwarding of said internet packet to said terminal (T) according to said address 
of said terminal (IP-T) in said header. 

11. A serving GPRS support node (SGSN) in a Generic Packet Radio 
25 System backbone network to downstream transport and to upstream transport an 
internet packet being destined to a terminal (T), respectively, from o gateway 
GPRS support node (GGSN) via said sending GPRS support node (SGSN) to a 
radio network controller (RNC), and from said radio network controller (RNC) via 
said serving GPRS support node (SGSN) to said gateway GPRS support node 
30 ' (GGSN), said internet packet comprises a header that comprises an address (IP- 
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T) of said terminal (T), choriDGterizecl in that said serving GPRS support node 
(SGSN) comprises: 

. third inserting means (iNS3) to insert, upon reception of said internet 
packet, in a backbone heoder of said packet, for the event of downstream 
5 transport of said internet packet (IP), an address of said radio network controller 
(RNC); and for the event of upstream transport of said internet packet on address 
of said gateway GPRS support node (GGSN); and 

- third forwarding means (FORW3) to forward said internet packet 
according to said respective address in said backbone header being for the event 
10 of downstream transport of said internet packet said radio network controller 
(RNC) and being for the event of upstream transport of said internet packet said 
gateway GPRS support node (GGSN). 

12. A Generic Packet Radio System backbone network to transport an 
15 internet packet being destined to a terminal (T) between o gateway GPRS support 
node (GGSN) via a sen/ing GPRS support node (SGSN) and a radio network 
controller (RNC), charocterized in that said Generic Packet Radio System 
backbone network comprises anyone of a gateway GPRS support node (GGSN) 
according to claim 9, a serving GPRS support node (SGSN) according to claim 
20 n , and a radio network controller (RNC) according to claim 1 0. 
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ABSTRACT 

A METHOD TO TRANSPORT AN INTERNET PACKET AN D RELATED N ETWORK 

ELEMENTS 

The present invention describes a method for use in a Generic Packet 
5 Radio System backbone network to either downstream or upstream transport on 
internet packet being destined to a terminal from a gateway support node vio a 
serving support node to a radio network controller. The internet pocket 
comprises a header that comprises an address of the terminal. The method 
comprises for the downstream transportation the steps of: 
10 - transforming the header into a backbone header by the gateway 

support node; and 

- Inserting in a the backbone header by the gateway support node 
and the serving support node, respectively, an address of the serving support 
node and an address of the radio network controller; and 

15 - forwarding the internet packet after each insertion step from the 

gateway support node via the serving support node tb the radio network 
controller according to a respective address in the backbone header; and 

- keeping and reminding the address of the terminal during the 
forwarding by comprising by the gateway support node in the internet packet an 

20 address extension header; and inserting in the address extension header the 
address of the terminal; and by the radio network controller transforming the 
backbone header again into the original header format of the internet packet 
and extracting, after the fonArarding, from the oddress extension header the 
address of the terminal for ir^sertion of it again in the header and hereby 

25 enabling the forwarding of the internet packet to the terminal according to the 
address of the terminal in the header. The upstream transportation is executed in 
the opposite direction whereby the different steps being executed during 
downstream transportation by the gateway support node are now executed 
during upstream transportation by the radio network controller and vice versa. 

30 (Figure 2). 
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